Emerging role for microRNAs in acute promyelocytic leukemia.
Hematopoiesis is highly controlled by lineage-specific transcription factors that, by interacting with specific DNA sequences, directly activate or repress specific gene expression. These transcription factors have been found mutated or altered by chromosomal translocations associated with leukemias, indicating their role in the pathogenesis of these malignancies. The post-genomic era, however, has shown that transcription factors are not the only key regulators of gene expression. Epigenetic mechanisms such as DNA methylation, posttranslational modifications of histones, remodeling of nucleosomes, and expression of small regulatory RNAs all contribute to the regulation of gene expression and determination of cell and tissue specificity. Deregulation ofthese epigenetic mechanisms cooperates with genetic alterations to the establishment and progression of tumors. MicroRNAs (miRNAs) are negative regulators of the expression of genes involved in development, differentiation, proliferation, and apoptosis. Their expression appears to be tissue-specific and highly regulated according to the cell's developmental lineage and stage. Interestingly, miRNAs expressed in hematopoietic cells have been found mutated or altered by chromosomal translocations associated with leukemias. The expression levels of a specific miR-223 correlate with the differentiation fate of myeloid precursors. The activation of both pathways of transcriptional regulation by the myeloid lineage-specific transcription factor C/EBPalpha (CCAAT/enhancer-binding protein-alpha), and posttranscriptional regulation by miR-223 appears essential for granulocytic differentiation and clinical response of acute promyelocytic leukemia (APL) blasts to all-trans retinoic acid (ATRA). Together, this evidence underlies transcription factors, chromatin remodeling, and miRNAs as ultimate determinants for the correct organization of cell type-specific gene arrays and hematopoietic differentiation, therefore providing new targets for the diagnosis and treatment of leukemias.